Direct inhibition of endothelial nitric oxide synthase by hydrogen sulfide: contribution to dual modulation of vascular tension.
We characterized actions of hydrogen sulfide (H(2)S) on tension of isolated rat and mouse aortae, and then examined if H(2)S could directly modulate activity of endothelial nitric oxide (NO) synthase (eNOS). Isometric tension was recorded in rat and mouse aortic rings. Activity of recombinant bovine eNOS was determined as conversion of [(3)H]-arginine into [(3)H]-citrulline. NaHS, a H(2)S donor, caused contraction at low concentrations and relaxation at high concentrations in both rat and mouse aortae precontracted with phenylephrine. The contractile and relaxant effects of NaHS were enhanced and partially blocked, respectively, by the K(+)(ATP) channel inhibitor glibenclamide in the rat, but not mouse, aortae. In the KCl-precontracted rat aorta, NaHS produced glibenclamide-resistant contraction and relaxation. NaHS produced only relaxation, but not contraction, in the endothelium-denuded aortae, and also in the endothelium-intact aortae in the presence of inhibitors of NOS or soluble guanylate cyclase. NaHS pretreatment greatly attenuated the relaxation induced by acetylcholine, but not by an NO donor, in the tissues. Finally, we found that NaHS inhibited the conversion of [(3)H]-arginine into [(3)H]-citrulline by recombinant eNOS. NaHS thus causes contraction and relaxation in rat and mouse aortae. K(+)(ATP) channels are considered to contribute only partially to the NaHS-evoked relaxation. Most interestingly, our data demonstrate direct inhibition of eNOS by NaHS, probably responsible for its contractile activity, being evidence for a novel function of H(2)S.